Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.003 Å; R factor = 0.036; wR factor = 0.097; data-to-parameter ratio = 10.2.
Related literature
For related literature, see: Augé & Gil (2002) ; Etter (1990) ; Ho & Lee (2001) ; Iulek & Zukerman-Schpector (1997) ; Johnson et al. (1996) ; Nardelli (1995) ; Diana & Ganis (1963) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ).
Symmetry code:
Data collection: CAD-4 Software (Enraf-Nonius, 1989 ); cell refinement: CAD-4 Software; data reduction: CAD-4 SDP (Frenz, 1978) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: PARST95 (Nardelli, 1995) .
RMF is grateful to the Instituto de Química Física Rocasolano, CSIC, Spain, for the use of a licence for the Cambridge Structural Database (Allen, 2002) . RMF and LMJ acknowledge the Universidad del Valle, Colombia, and ER acknowledges the Universidad del Quindío, Colombia, for partial financial support. RMF acknowledges Dr A. Kennedy for collecting the diffraction data of the title compound. (Augé, & Gil, 2002) . Several methods have been reported for the synthesis of 1,3,5-trioxanes from aldehydes (Johnson et al., 1996) . The synthesis of a wide variety of 1,3,5-trioxanes using acetonyltriphenylphosphonium bromide as catalyst are reported (Ho & Lee, 2001) . In a new efficient method, using trimethylsilyl chloride as a catalyst of aldehydes, 1,3,5 trioxanes were formed (Augé & Gil, 2002) . As an alternative way of obtaining trioxane compounds, the use in the reaction of toluene-4-sulfonic acid monohydrate (PTSA) as a catalizator, is proposed in the present work. The title compound, C 21 H 36 O 3 , 2,4,6-trialkyl-1,3,5-trioxane, (I) was obtained by treatment of cyclohexanecarbaldehyde with catalytic PTSA (Fig. 3) . The molecular structure of (I), showing the atomic numbering scheme, can be seen in Fig. 1 . The crystal structure of (I) is stabilized by weak intermolecular C-H···O hydrogen-bonds (Nardelli, 1995) (Table 1 ). The atom C1 in the molecule at (x, y, z) acts as a hydrogen-bond donor to atom O1 in the molecule at (y, -x + y+1, 1/2 + z), so forming C(3) chains (Etter, 1990 ) along [001] direction (Fig. 2) . The conformation of trioxane ring is of the pure chair, as indicated by the Cremer & Pople puckering parameters (Iulek & Zukerman-Schpector, 1997) , being q 2 = 0.00 Å, q 3 = -0.565 Å, φ 2 = 0°, τ = 180°, and a puckering amplitude of Q T = 0.565 Å and the conformation of the cyclohexane ring is of the chair and its puckering parameters are: q 2 = 0.0359 Å, q 3 = -0.5743 Å, φ 2 = 180°, τ = 176.4°, and a puckering amplitude of Q T = 0.575 Å.
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Experimental
The title compound was prepared by adding 2.0 g of cyclohexanecarbaldehyde (17.8 mmol) to benzene (20 ml). To this solution 0.200 g of PTSA.H 2 O (1.05 mmol) was added. The mixture was refluxed for 6 h and then it was cooled overnight in the refrigerator. The solid formed, a trimeric complex, was separated and dried. 0.20 g of PTSA.H 2 O (1.05 mmol) was added to an acetone-water (3:1) solution (20 ml). To this solution 0.500 g of trimeric complex (2.23 mmol) was added. The mixture was stirred for 5 minutes and then the solid was filtered and dried. The product was recrystalized from ethyl ether. This last compound was identified as (I) on the basis of its spectra and X-ray analysis. cis, cis-2,4,6-tricyclohexyl-1,3,5- Crystals for X-ray diffraction were grown from a solution of the title compound in diethyl ether.
Refinement
In the absence of significant anomalous dispersion effects the Friedel pairs were merged before refinement. All H-atoms were located in difference maps and then treated as riding atoms [C-H = 0.93 Å and U iso (H) = 1.2U eq (C)].
supplementary materials sup-2 Figures   Fig. 1 . An ORTEP-3 (Farrugia, 1997) plot of the (I) compound, with the atomic labelling scheme (for the asymmetric unit). The shapes of the ellipsoids correspond to 50% probability contours of atomic displacement and, for the sake of clarity, H atoms are shown as spheres of arbitrary radius. 1 restraint Extinction correction: none Primary atom site location: structure-invariant direct methods 
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